OF micniG 


JAN 8 1960 


Gas Journal 


VOL. 111th YEAR LONDON, DECEMBER 16, 1959 No. 5024 PRICE 1/6 


— 


—-Mec rH = ™ 
ao kop oO Ss 


o 


consumer confidence... 
between the consumer and the Gas Board resides in the gas meter 


U.G.I. associated companies have 150 years’ experience. 


U.G.I. meters are protected in the parts liable to corrosion by patented devices 
based upon their long experience. 


U.G.I. meters are precise engineering instruments guaranteed to withstand rough 
usage and maintain their accuracy over a long meter life. 


The illustration shows the U.G.I. Hotel Meter, one of a series of U.G.I. meters for 
every domestic, commercial or industrial application. 


U.G.I. (Meters) LIMITED 


170, Rowan Road, Streatham Vale, London, S.W.16 
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HIGH PRESSURE 
GAS COMPRESSORS jr 


pressures up to 5,000 Ibs. per sq. in. 


The illustrations show two high pressure gas compressors. 
As specialists in the design and manufacture of compressors 
for both air and gases, we make compressors for a wide 
range of capacity and pressure up to 5,000 lbs. per sq. inch. 








The compressor shown above has a capacity of 
25 cu. ft. of free hydrogen per minute com- 
pressed to 3,000 lbs./sq. inch. The illustration 
on the right shows a four-stage compressor 
with a delivered capacity of 200 cu. ft. of free 
town’s gas per minute compressed to 5,000 lbs. 
per sq. inch. 


For full information regarding gas compressors, write, giving 
particulars of the duty required, to— 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH 


Telegrams : ** REAVELL, IPSWICH.” Phone No. LPSWICH 56124 (3 lines) 


CATAL Lee pw wa wt pe wpe, 


he MARK Il “CL” 


High Pressure Valve 4} 


CORROSION RESISTING STEEL DOOR e 
P.T.F.E. ‘FLUON’ SEATING RINGS @ 

SIMPLE AND ROBUST IN CONSTRUCTION 
POSITIVE IN OPERATION e@ 
NO WEDGES OR SPRINGS @ 


SPINDLE STUFFING BOX FITTED WITH e 
CHEVRON PACKING 


STANDARD TEST PRESSURE 100 p.s.i.g @ 


RAISED FACE FLANGES SUPPLIED BLANK OR 
DRILLED TO B.S.10 TABLES ‘A’ TO ‘E’ INCLUSIVE 


INTERNAL SCREW WITH OR WITHOUT INDICATOR ® 


SIZES 2” TO 24” BORE 
VERTICAL OR HORIZONTAL 


THE BRYAN DONKIN COMPANY LTD. 
CHESTERFIELD TEL: 3153 - LONDON TEL: ABBEY i096 
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IN INDUSTRY 


First published in May 1958, 
to bring to the fast developing 
industrial gas field the same 
high technical standard and 
exclusive qualities associated 
with the “GAS JOURNAL”. 
In the first 12 months its 
circulation had reached 5,000. 
It is still growing fast, and 

“ Journal ” 
1960 it will 
exceed 7,000 copies monthly. 


with the new 


distribution in 


A FIRST CLASS ADVERTISING 

MEDIUM FOR ANY _ FIRM 

INTERESTED IN THE INDUSTRIAL 
GAS FIELD 


RATES ON APPLICATION 


WALTER KING LTD 


Publishers of 
“GAS JOURNAL” 


11 BOLT COURT, FLEET STREET, 
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the study of movement 


‘With movements so graceful all girls he could please...’ 
Like that daring young man on the flying trapeze we also 
make movements that please. But they are not exactly 
the sort to please the girls, unless, of course, they have an 
eye for mechanical, as well as manly, perfection. If that 
was so they would, without a doubt, express approval for 
the precision and faultless timing of our T.G. meter 
movements. 

Size is no object. At Thomas Glover & Co. Ltd., we make 
meters of any capacity to suit any particular application. 
A standard of service upheld since 1844. 


THOMAS GLOVER & CO. LTD. 
Bristol, Dublin, Edmonton, 
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111th YEAR 


Developments in Coke Research 


E are publishing this week a paper by Mr. G. W. 
Wi of the British Coke Research Association, 

on ‘The First Year at the Coke Research 
Centre,’ read to a recent joint meeting of the Coke Oven 
Managers’ Association and the Institution. 

The coking industry’s research organisation was 
formed in 1943 to bring under central control the 
research laboratories then in existence and to further all 
possible investigation into the production of a suitable 
quality of coke from available coals. For 30 years before 
1943, research had been carried out by the Midland, 
Northern and Scottish research committees, working in 
their own laboratories. By 1950, the Midland Coke 
Research Station had been inaugurated to specialise in 
chemical and physical studies, the Scottish committee 
had been disbanded and the Northern committee had 
become an advisory committee to the University of 
Durham and to the Association. In 1955, the Council 
of the Association decided to concentrate all research 
activities on a site near the Avenue coking plant at 
Chesterfield, which meant bringing together all the 
equipment from the laboratories mentioned, the special 
equipment from the coal swelling-pressure research 
station at Pontypridd, set up in 1945, and building a full- 
scale carbonising test plant, consisting of a single 10-ton 
oven and by-product plant. 

The chief difference between the gas industry and the 
coking industry lies, of course, in their outlook towards 
their final product for sale. Superficially, the main opera- 
tions of the two industries have much in common and as 
long as the carbonisation of coal remains the chief means 
of gas making, a common interest will in fact remain. But 
since the most important final product of the coking 
industry is a solid raw material of vital interest to 
another industry—iron and steel—its fortunes are bound 
up in the prosperity of that industry. Its developments 
will depend on the type of coke demanded by the blast 
furnaces and foundries throughout Great Britain. Any 
coke sold for the domestic market will either be unsuit- 
able for metallurgical processes or, if made specially. 





will be done so in plant that might be otherwise standing 
idle because of an industrial depression. 

In the past, suitable coking coal has been available 
from specific coalfields (notably County Durham) for 
the production of a first-class metallurgical coke. In the 
early years of its use for iron smelting, coke was made in 
the beehive oven, which, given the best coking coal, can 
turn out a first-class product. Perhaps it was unfortu- 
nate for this country that it possessed the best coal in 
Europe and in the greatest variety, because it was the 
Germans, not the British, who built the prototype of 
the modern coke oven. The ‘ patent’ oven of the 1880’s 
not only recovered the by-products but could make an 
excellent coke out of a second-class coking coal. This 
may, we feel, be regarded as the foundation of the 
modern coking industry as we know it today, since this 
invention has enabled coking plants to be built in coal 
fields not possessing such good coking coals and has 
made possible the use of coal slacks at a time when only 
large and sized coals were in demand. As the number 
of plants grew, so also did the quantity of coal tar pro- 
ducts for the growing chemical industry which, it must 
be admitted, were of far greater interest to the Continent 
before 1914 than they were to us. In fact, so interested 
were the Continentals, in particular the Germans and to 
a smaller extent the Belgians, that all advances in coke 
oven design were made abroad and almost all modern 
plants built in this country up to the second world war 
were constructed from Continental designs under the 
supervision of German or Belgian engineers. 

As the potential resources of coking coal showed 
signs of becoming exhausted, means had to be found for 
making do with what was available. There has been a 
great deal of thought and much research work done to 
solve the particular problems involved. The solution 
may, we think, be divided under two main headings; 
adjustment of bulk density and adjustment of the 
chemical and physical properties of the coal charged by 
blending. A good example of the former is, we think, 
the ‘ stamping ’ of charges of Midland coal, whereby the 
















































































































































































































































































bulk density of the coal was increased by compression 
into a cake before charging, with a great improvement 
in the quality of the resulting coke. Work on the bulk 
density of the coal to be charged to the proposed coke 
ovens at Beckton for gas making had to be carefully 
carried out before the feasibility of the project could be 
assured. Blending too has been carried out for many 
years, but at first the coals chosen, the proportions used, 
and the mixing process was haphazard and largely guess 
work, depending on the coals available. Tests were 
carried out on small samples put into wooden boxes and 
placed in the coke oven which was then filled with a 
normal charge; or perhaps by filling an entire oven with 
the blend. The latter test might be a hazardous opera- 
tion, since if the blend showed swelling properties on 
coking, there might be damage done to the coke oven or 
great difficulty experienced in ‘ pushing’ the charge. 

The mechanism of the coking process has been studied 
for many years and although much information has 
become available as a result of the intense research that 
has taken place at fuel research establishments and the 
universities. litthe seems to be known how a given coal 
blend is going to turn out, or whether the resultant coke 
will be as satisfactory as the coke oven manager 
expected. The ultimate task of coal blending is, there- 
fore, practical testing on as near to the commercial scale 
as possible. 

We have tried to show the main outline of the prob- 
lems facing the coke oven manager who is trying to turn 
out a coke in quantity which will be satisfactory to the 


E sometimes wonder whether the gas industry 

Wi mnie the most of the fact that its appliances 
are subjected to rigorous tests before being 

offered to the public. Although long overdue, the intro- 
duction of the seal of approval was an excellent step, for 
it is obviously foolish to keep the public in ignorance of 
the work done on its behalf by Watson House and the 
other test centres. This is something of which the indus- 
try has every reason to be proud, something its electrical 
competitors lack. Not that responsible elements in the 
electricity industry fail to recognise the virtue of testing 
appliances. For years they have sought to find a method 
of showing up, if not controlling, makers of cheap and 
unsafe electric fires and other goods. In all honesty they 
do not appear to have tried very hard, otherwise some 
effective system would have been devised before now, 
but it is necessary to remember the very wide range of 
goods which an approval scheme would have to cover. 
At all events there are now signs that things are moving. 
The Electrical Times reports that the first step 
towards a national scheme of the approval of domestic 
electrical appliances has been taken. It appears that 
a provisional board of management will proceed ‘ as 
quickly as possible’ to the setting up of the scheme, and 
that will comprise an approvals procedure, publication 
of a list of approved appliances, and provision of an 
approvals mark that can be affixed to those appliances. 
It is assumed that use will be made of the established 
test stations of the area boards and EDA, but the only 
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metallurgical industry. How is the British Col.: 
Research Association hoping to do this? The new 
research station at Chesterfield, which we described i 
some detail earlier this year, and to which Mr. Lee's 
paper refers is well equipped to investigate any pa:- 
ticular blend of coal. One of its first tasks was to estab- 
lish a *‘ standard’ Yorkshire coal and to investigate the 
result of blending it with an inferior or a superior cokinz 
coal from the same coalfield. 

The equipment at Chesterfield consists of three main 
carbonising test plants; a 15-lb. oven, a 5-cwt. movable 
wall test oven, which is also used for measuring swellin; 
pressures, and a 10-ton commercial type of coke oven, 
complete with by-product plant. By carefully studying 
the carbonising characteristics of the blend in the smaller 
ovens, a very fair idea of its behaviour on the commer- 
cial scale can be forecast; in fact, whether it can be safely 
charged to a full-scale plant or not. 

In the 10-ton oven, the full-scale commercial test can 
be carried out and a fully comprehensive estimate of the 
quantity of by-products to be expected, made at the 
same time. The standard coke strength tests can be 
made on a properly sampled batch from what is essen- 
tially an actual production oven. This is clearly far more 
satisfactory than relying on the results of physical tests 
from the small-scale ovens. 

The need for a full-scale plant merely for testing pur- 
poses is significant of the importance of standardising a 
solid product. A gaseous product is, we feel, far less 
demanding and much simpler to ‘ lick into shape.’ 


information provided is that approval is to be based on 
British Standards. This provision, says the Electrical 
Times, is likely to require some flexibility of interpreta- 
tion if the approvals net is to be cast as widely as desir- 
able, especially in respect of imported appliances, and 
the journal stresses the need for the organising board to 
keep fixed in mind the prevailing temper of the general 
public which makes action urgent. It continues: ‘ The 
industry will have to sell its own scheme by imaginative 
and probably expensive publicity, if it is to be effective. 
Unless the public are persuaded to demand electricity- 
approved appliances, then the manufacturers of lower- 
quality equipment will ignore the scheme, and the mass 
of small electrical retailers and the multiple stores will 
be slow to accept it.’ 

With a vast advertising appropriation at their disposal 
it is not difficult to imagine how forcefully such a story 
might be put over, and although it seems unlikely that 
this hardening determination on the part of the electricity 
industry is likely to produce results very quickly, it 
would be unwise for the gas industry to ignore the signs. 
After all, we have a highly efficient approval scheme in 
being. Should we not therefore make the most of the 
time left to us before the counterblast comes from Savoy 
Hill and Kingsway? Should we not place more emphasis 
on the trouble taken by the Gas Council and area boards 
to ensure that all appliances offered for sale conform to 
exacting standards and can be bought with absolute 
confidence? 
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Commentary on the News 


Ace of Clubs 


NE of the results of nationalisation is that gas boards 
E cane special area meetings of their sales staff, thus 
permitting a decent standard of * presentation * and encour- 
aging a feeling of unity and enthusiasm. A late starter in 
this respect was the Southern Gas Board which last month 
held the first annual meeting of its Salesmen’s Circle at 
Bournemouth. This was attended by the Board Chairman, 
Mr. C. H. Leach, who took the opportunity to answer 
questions raised by members and who imported as his guest 
speaker someone closely associated with him at Liverpool, 
Mr. Frank Fisher, who started his selling career in 1911 
and whose stentorian tones and forceful personality have 
become familiar to many sales people throughout the 
industry. 

Mr. Fisher is a ‘ character,’ a martinet, an evangelist of 
selling, and in addition lives out his dictum that ‘ All sales 
people have to be good-lookers—not tailors’ dummies, but 
cleaned, brushed, pressed and wholesomely attractive.’ 
Characteristically he struck an unusual note—and nearly 
struck several people—by brandishing a new No. 5 iron 
round his head while he talked. His intention was neither 
attack nor defence but to point out that the iron was 
shaped for a special job, needed skill for its operation, had 
perfect balance and was immaculate—all qualities a good 
salesman should possess. It may have been a gimmick, but 
how refreshing to find someone capable of using a new 
method of approach to his audience! 


18,000 Friendly Ambassadors 


HE rapidly-increasing sale of space heating appliances 
ljominated the South Eastern Gas Board’s conference 
of joint consultative committees held at Eastbourne last 
Monday. From the Mayor’s reference to the space heating 
potential in Eastbourne, through the Chairman’s address, 
to the talks by the Board’s Sales Manager and Chief 
Engineer, it was the expectation of rich rewards in this 
long-frustrated market which ran like a golden thread 
through the welter of words and figures. ‘I can assure 
you that nothing today is more important than increasing 
the sale of load-building appliances, said Mr. W. K. 
Hutchison, and he went on to explain what a significant 
effect space heater sales could have on the domestic load. 
In fact, as Mr. J. D. C. Woodall maintained, so far as 
appliance sales were concerned they had never had it so 
good. It was expected that the Board would sell over 
30,000 room heaters this year and he hoped that during 
1960-61 the total would rise to 45,000. (Indeed, if the 
suggestions made by Mr. S. C. Walker, Trade Union side, 
South Eastern Area Joint Industrial Council, were carried 
out and the industry offered up prayers for cold weather, 
the total might be higher still.) Mr. Woodall was also opti- 
mistic about the sales of central heating boilers—and well 
he might be, for sales during the first six months this year 
were as great as during the whole of last year. 

If space heating by gas was booming, coke sales had 
been disappointing. As the Chairman and Mr. C. J. B. 
Sawbridge, the Chief Accountant, explained, it was the 
slowness of the Clean Air Act to come into operation, plus 
the unexpected number of conversions from coke to oil in 
industrial and domestic installations, which had largely 
contributed to the Board’s deficit during the past year. But 
with coke of improved quality and hire purchase of coke 
grates it is hoped to improve the balance. 

Success in the future must depend on the enthusiasm 


of all those employed by the Board. Mr. Hutchison, mak- 
ing his last appearance at this conference in his present 
capacity, told the 450 delegates: ‘ You are not just 18,000 
employees, but 18,000 ambassadors for gas, and 18,000 
salesmen. We don’t want officials in this Board, only 
friends of the public.’ 


Supplements for Architects 


FEW weeks ago we referred to the admirable supple- 

ments prepared by the Gas Council for inclusion in 
the Architects’ Journal, supplements which presented a 
wealth of essential information about gas appliances 
couched in terms familiar and acceptable to the architec- 
tural profession. We suggested that more might be done 
along these lines in an effort to break through the unfor- 
tunate ignorance of what gas can offer which threatens 
to lose business which rightly belongs to this industry. 

It could be a case of great minds thinking alike. At 
all events, coincidentally with the publication of our com- 
ment there appeared an issue of the Architects’ Journal 
containing a 12-page supplement on the place of gas in 
the domestic kitchen which is probably the most compre- 
hensive thing of its type ever produced. Like the previous 
six supplements in the series this is a journalistic hybrid. 
It is an advertisement by virtue of the fact that it occupies 
space paid for by the sponsors, and it is editorial to the 
extent that the information has been ‘approved’ by the 
journal’s Technical Editor. 

These supplements are obtainable, plus special binder, 
from the Gas Council and we have no doubt that many 
architects avail themselves of the offer. To what extent, 
however, are these supplements used by gas boards? These 
constitute ideal ammunition for salesmen who direct their 
attention to architects and builders, salesmen of whom 
we trust there will be an increasing number. 


125 Years Young 


VEN in these days of Russian wonder drugs 125 is 
quite an age, and those who attain it can hardly be 
expected to retain all of their former vigour. When the 
celebrant is not an individual but a company the vigour 
may still be there but a certain (quite permissible) self- 
satisfaction at having reached such an age tends to produce 
an attitude of dignified nostalgia. As an almost.equally 
elderly organisation we cannot entirely exempt ourselves 
from this sort of behaviour and it is therefore with all 
the more respect that we note the means adopted by the 
George Cohen 600 Group Ltd. to bring news of the 
attainment of their 125th birthday to the world at large. 
When, in 1934, the Group celebrated its centenary it 
did so by publishing the usual detailed history of the firm. 
Now, 25 years later, instead of producing another larger, 
more serious history, the Group has chosen to announce 
its old age in a very skittish manner indeed. It has come 
up with a handsomely produced volume containing 125 
humorous drawings and cartoons gleaned from the ‘ 600° 
magazine. The drawings are well chosen, often saucy, 
almost all amusing. It would be unfair to suggest that 
all this sugar sweetens the pill at the end of the book— 
a collection of photographs showing various activities of 
the Group—for these are interesting enough to engage 
one’s attention at any time. But it cannot be denied that 
the reader will study them the more kindly after the spicy 
first course. 










































































































































































































































































































































































































































































Mr. G. E. THomas, formerly industrial 
gas engineer, Watford Division, Eastern 
Gas Board, has been appointed area In- 
dustrial Gas Engineer with effect from 
December 1. Mr. Thomas, who since 
vesting day has represented the Board on 
the Industrial Gas Officers’ Committee of 
the Gas Council, will join the Com- 
mercial Manager’s department at the 
Board’s headquarters, Sun _ Building, 
Watford. Mr. A. H. Birp, previously 
industrial gas engineer, Tottenham Divi- 
sion, has been appointed Industrial Gas 
Engineer for both the Tottenham and 
Watford Divisions with effect from the 
same date. 


Mr. C. F. Apams, of British Jeffrey- 
Diamond Ltd., has been appointed to 
the Board of Directors. Mr. Adams, 
who has been with the company for 22 
years, has, for the greater part of that 
time been manager of the London office 
and, for the past few years, General 
Manager of the crusher and industrial 
division. 


Miss K. M. Hacpin, President of the 
Women’s Gas Federation, has been 
elected national President of the Federa- 
tion of Soroptimist Clubs of Great 
Britain and Ireland. Great Britain is to 
be the hostess country during the sixth 
international quadrennial convention 
which is being held in London in July, 
1960. 


Correspondence 


Underground storage 


DEAR SIR, 

In my contribution, reported by you 
on November 25, to the paper by E. 
Crowther on ‘Underground Pressure 
Storage of Gas,’ I was in error about 
underground storage in France. The 
reservoir at Beynes, near Paris, has about 
600 times the capacity of the Tees salt 
cavity described in the paper, and the 
far larger one with about 1,750 times the 
Tees capacity (I said nearly 2,000 times) 
is, in fact, at Lussagnet in South West 
France. 

Yours faithfully, 
A. G. GRANT. 
Whessoe Ltd., 
Darlington. 


December 9, 1959. 


Long service awards 


T the November meeting of the 

members of the Wales Gas Board, 17 
headquarters officers received long 
service certificates and awards in respect 
of 25 years service in the industry. The 
presentations were made by Mr. T. 
Mervyn Jones, Board Chairman. 


Seven members of Electrolux Ltd.’s 
Service Organisation, including the Ser- 
vice Manager, Mr. Frank C. Reeve, were 
among 25 employees to receive gifts and 
certificates after 25 years’ continuous 
service, 
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Mr. C. Lorp, Chairman of Lancashire 
Tar Distillers Ltd., has been appointed 
President of the British Tar Confedera- 
tion. Other appointments are: Hono- 
rary treasurer: Mr. L. W. BLUNDELL, 
Controller of By-products, North 
Thames Gas Board; Chairman of the 
Executive Board: Ltr.-Cor. P. F. 
BENTON-JONES, United Coke & Chemicals 
Co. Ltd.; Vice-Chairmen of the Execu- 
tive Board: Mr. W. K. Hurtcuison, 
Deputy Chairman Designate, Gas Coun- 
cil, Mr. WM. McFarLANe, Scottish Tar 
Distillers Ltd. 

Mr. M. A. GRIFFITH-JONES, present 
Sales Director of Dean Sales Promotion 
Ltd., is leaving the Burco-Dean Group 
to take up an appointment outside the 
gas industry. He leaves at the end of 
December when Mr. R. W. THOMPSON 
will become Managing Director respon- 
sible for marketing in Dean Sales 
Promotion. 


Obituary 


Mr. W. D. Davies, publicity manager 
of Stoves Ltd., appliance manufacturers 
of Rainhill, Liverpool, has died. He 
was aged 51. 


1.G.U. MEETS IN 
AMSTERDAM 


HE Council of the International Gas 

Union met in Amsterdam on Novem- 
ber 9, 1959. The meeting was held 
under the chairmanship of Mr. B. M. 
Nilsson, President of the International 
Gas Union, with Mr. R. H. Touwaide, 
the General Secretary, in attendance. 

The delegates of the national gas asso- 
ciations of Austria, Belgium, Czecho- 
slovakia, Denmark, Federal Republic of 
Germany, France, Great Britain, Nether- 
lands, Sweden, Switzerland and Union 
of Soviet Socialist Republics were 
present. Mr. J. van Dam van Isselt, 
President of the Vereeniging van Gas- 
fabrikanten in Nederland, welcomed the 
members of the Council. 

Progress reports of the six interna- 
tional committees of the Union were re- 
ceived and considered, together with 
reports to be submitted to the special 
working party on gas problems of the 
Economic Commission for Europe and 
to the Gas Committee of the Organisa- 
tion for European Economic Co- 
operation. 

The Council also gave detailed atten- 
tion, inter alia, to questions relating to 
the papers to be presented at the 8th 
International Gas Conference in Stock- 
holm (1961). 


Diary 
December 17.—NorRTHERN JUNIORS: Gas 


Showrooms, Sunderland. Short paper 
meeting. 2.30 p.m. 


December 17.—LONDON AND SOUTHERN 
Juniors. Visit to R. & A. Main Ltd., 
at Edmonton. 
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Newport branch 


entertains 
B.G.S.A. Presideut 


HE President of the British Gas 

Staff Association, Mr. W. E. Webb, 
and the General Secretary, Mr. F. C. 
Henfrey-Smith, recently visited the 
B.G.S.A. branch at Newport (Mon,). 
They called by invitation upon the Group 
General Manager and Engineer, Mr, 
A. H. Dyer, and were later received by 
the Mayor of Newport (Councillor E. 
Aston) at the Town Hall. On these 
visits, they were accompanied by the 
branch Chairman, Mr. H. T. Whitcombe 
and Secretary, Mr. D. E. Lloyd. 

The branch annual dinner and dance 
was held in the evening at the Rising Sun 
Hotel. The toast to the B.G.S.A. was 
proposed by Mr. W. S. G. Wall, the 
Group Accountant, who said it was 
essential that standards of wages and 
conditions of work should be agreed on 
a national level, not on an individual 
basis otherwise chaos would result. 

In his reply, Mr. Webb commended 
the cordial relations which so clearly 
existed between the B.G.S.A. and the 
management at Newport. Mr. Henfrey- 
Smith also responded to the toast. The 
toast to ‘the guests’ was proposed by 
the branch Secretary, Mr. Lloyd, and Mr. 
Dyer, the Group Manager, responded, 
taking the opportunity of speaking of the 
large increase in the sales of gas at New- 
port. 

Also present were Mr. Crowley, who, 
before his retirement, was the Board’s 
industrial relations officer, and Mr. 
Merrifield, B.G.S.A. National Councillor 
for Wales. 


WILSON COMMITTEE 
MEMORANDA 
REQUEST 


N the House of Commons recently 

Mr. Alan Fitch asked the Minister 
of Power if the Wilson Committee, set 
up to examine the prospects for a coal- 
based chemical industry, had yet reported 
its findings and if he would make a 
statement. 

Mr. Richard Wood, Minister of 
Power, replied: ‘ No sir. The Committee 
is pressing on urgently with its detailed 
investigations, but it may be some months 
yet before it is ready to report. 

‘The Chairman tells me it has reached 
a stage where it would welcome further 
written memoranda from people in- 
terested in research and development on 
processes making chemicals, gases and oil 
from coal and in the organisation of 
such work.’ 

Any communication on this subject 
should be addressed to the Secretary of 
the Committee on Coal Derivatives, 
(Mr. W. R. G. Bell), at the Ministry of 
Power as soon as possible. It will be 
appreciated if any persons intending to 
submit memoranda should so inform 
him. 
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Natural gas operations in Scotland may - 
also produce underground storage space 


N 1953 the Gas Council decided to devote £1 mill. to an intensive search, 
] to be made on its behalf by the BP Exploration Co. Ltd., for natural gas 


in this country. 


Only limited supplies have so far been located in Great Britain, and one 


source previously known to exist at 
Cousland, near Dalkeith, is at present 
being taken by the Scottish Gas Board. 
This was discovered when a well was 
drilled by the exploration company in 
1938, while searching for oil. A second 
well, drilled in 1954 nearby, proved un- 
successful. 

The Scottish Gas Board laid a main 
from the Cousland well-head to their 
works at Musselburgh, and the natural 
gas is mixed with other gas made there 
for distribution as a town gas supply 
to neighbouring Cockenzie, Port Seton, 
Prestonpans and Tranent. These towns 
were the first to receive natural gas for 
use as a commercial fuel in Great 
Britain. 

A new borehole, known as Cousland 
Number 6, is now being drilled under 
the Gas Council’s natural gas explora- 
tion programme. 


Geological investigation 


If Cousland Number 6 well is fully 
successful, the reserve of natural gas 
made available to the Scottish Gas Board 
will be significantly increased. While 
the search is being continued on a 
limited scale, the opportunity is being 
taken of investigating geological forma- 
tions which might be suitable for the 
underground storage of gas. 

Mr. Sidney Smith, Chairman of the 
Scottish Gas Board, accompanied by Mr 
T. S. Ricketts, Chief Engineer, Mr. D. 
Beavis, and Mr. G. Cox, General Mana- 
ger, at the Edinburgh and South-Eastern 
Division and Deputy General Manager 
respectively, visited the site last week. 
The party, including several Press repre- 


The well-head of No. 6 natural gas well 
at Cousland. 


£250,000 CARBONISING PLANT STARTS 


OPERATION 


NEW carbonising plant for pro- 
ducing smokeless fuel from top 
quality non-coking lump coal came into 
operation at Thoresby Colliery, near 
Mansfield, Nottinghamshire, last week. 
It has been built in ten months at a 
cost of over £250,000 by Newton 
Chambers Ltd., of Sheffield, for the 
National Carbonising Co. Ltd., for whom 
it will produce another 100,000 tons of 
Rexco smokeless coal yearly. 

The first new plant in the company’s 
expansion scheme, is similar to the 
existing plant at Thoresby in that it has 
seven retorts with a charge capacity of 
35 tons of coal which is carbonised in 
14 to 15 hours. The existing plant at 
Thorseby has been carbonising some 350 
tons of coal daily. Now, with the new 


plant in production, the complete instal- 
lation will be carbonising up to 700 tons 
daily. 

The Rexco-making process is a rela- 
tively simple technique involving the 
use of a carrier-gas so that the carbon- 
isation can be carried on under precisely- 
controlled conditions. 

Tar and liquor from all the retorts are 
collected and separated in a large rectan- 
gular tank. At the outlet of each ex- 
hauster the gas enters a common main, 
through which it passes to the combus- 
tion chamber for the carbonisation pro- 
cess. The new Thoresby plant is being 
provided with dust and fume extraction 
equipment. 

As part of the company’s expansion 
programme, active negotiation with 
Newton Chambers Ltd. for the erection 
of further plant is proceeding. 


sentatives, were welcomed by Mr. J. M. 
Gibson, the drilling superintendent. 

At a later Press conference, Mr. Smith 
said that apart from the gas removed, 
the project also opened up the possibility 
of underground storage. 

As an example of the possibilities, Mr. 
Smith said that if it were found that the 
Cousland reservoir offered storage capa- 
city of 500 mill. cu.ft., Granton, Scot- 
land’s biggest gas production station, 
could be run at a base load of produc- 
tion throughout the year. 


Edinburgh link-up 


Mr. Smith referred to the possibility 
of a gas main being laid from Cousland 
to Edinburgh. Such a decision may be 
able to be taken following the study of 
reports from the completed boring at 
No. 6 well, expected to be ready in the 
spring of 1960. 


Halcyon and Queen 
heaters make profit 


HE Connaught Rooms, London, was 

the venue for the 78th annual general 
meeting of William Sugg & Co., Ltd, 
held on November 25. 

In his statement, Mr. W. T. Mattock, 
Chairman of the Board of Directors, 
referred to the substantial turnover 
increase made possible by considerable 
orders for the Halcyon selective air heat- 
ing system and the Queen convectair room 
heater. The orders, said Mr. Mattock, 
had enabled a loss to be converted into 
a reasonable profit. 

After charging £7,944 to depreciation 
and £4,576 to taxation, a net profit for 
the year ended June 30 was made of 
£29,328, against a loss in the previous 
year of £13,191. 

A final dividend of 74% was recom- 
mended, which together with an interim 
dividend of 5% made a total distribution 
of 124%, less tax. In addition, the direc- 
tors recommended a payment of 24% 
(actual) from the capital nrofits 


Brighton chosen for 

distillation symposium 
HE Institution of Chemical Engi- 
neers, at the request of the Associa- 
tion of British Chemical Manufacturers 
and the British Chemical Plant Manu- 
facturers’ Association, has arranged an 
international symposium on distillation. 

This will be held in Brighton for two 
days starting on May 4 next year. A 
comprehensive technical programme of 
29 papers from authors in nine countries 
has been arranged. 

The symposium is part of a co-ordi- 
nated effort by the European Federation 
of Chemical Engineering to discuss latest 
developments. 
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MINISTER SEES METHANE TREATMENT 



















































































































An informal visit to Canvey Island and the Romford reforming plant was paid by 


the Minister of Power recently. 


Here Mr. E. R. Stewart, Station Engineer at 
Romford, explains the plant from the gallery outside the control room. 


Others 


in the picture are Dr. J. Burns (extreme left) and Mr. Michael Milne-Watson, Chair- 
man of the North Thames Gas Board. 





GREATER EMPHASIS ON COLOUR FILMS 
IN GAS COUNCIL’S NEW LIST 


Aa illustrated film catalogue, 
which includes several new produc- 
tions, has recently been issued by the 
Gas Council film library. It contains 
synopses of the 45 films now available 
on free loan. 

A new format has been adopted, and 
the catalogue now consists of a neat 
32-pp. booklet, with colour illustrations 
where appropriate. Other improvements 
are the provision of an index of subjects 
and page numbers for easy reference. A 
pocket is provided inside the front cover 
for the insertion of leaflets covering 
future films. 

The proportion of colour films is 
steadily increasing and it is evident that 
the Gas Council’s production policy is to 
use colour whenever it is appropriate. 

Three new exciting colour films issued 
by the Gas Council have recently been 
given a showing at Murdoch House. 
They are: 

(1} ‘Window to the Sky,’ which shows 
the Clean Air Act in operation. This 
film will be of great interest to local 


authorities, architects and builders, and 
those concerned with public health. 

(2) ‘Three of a Kind, depicting three 
human stories revolving round a single 
shilling. 

(3) ‘Piping Hot, a brilliantly amusing 
cartoon film telling the history of the use 
of hot water. 

Copies of the catalogue may be ob- 
tained free of charge on application to 
the Gas Council Film Library, 1 
Grosvenor Place, London, S.W.1. 


Pipe-laying history 

A film unit of William Press & Son 
Ltd., has recently produced a 16mm 
colour sound film entitled ‘ Pipe-line 
Construction’, with the spread method 
technique. 

The film opens with a _ historical 
sequence on pipe-lining ranging from 
5,000 B.C. to the latter part of the 19th 
century and thereon to the use of the 
most modern techniques and equipment 
featuring a cross country pipe-line. 
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Two big orders 
for Power-Gas 
group companies 


CONTRACT valued at approxi- 
mately £4 mill. for the design, manu- 
facture and erection of two complete 
blast furnaces has been placed with 
Ashmore, Benson, Pease & Co. Ltd. 
The two furnaces will each have a 
hearth diameter of 30 ft. and will be 
installed at Spencer works, near New- 
port (Mon.), to provide iron for Richard, 
Thomas & Baldwins Ltd.’s new inte- 
grated steelworks and strip mill. The 
contractor is a member of the Power-Gas 
group of companies. 


Moscow project 


P.G. Engineering Ltd., of Stockton- 
on-Tees, another member of the group, 
has recently agreed upon a contract with 
V/O Techmashimport, Moscow, for the 
complete supply of a plant for the pro- 
duction of polystyrene, with rated capa- 
city of 5,000 tons a year. The value of the 
complete plant supply is approximately 
£650,000 and delivery is scheduled to 
commence in 1960. 

The process design is to be supplied 
by BX Plastics Ltd. of Manningtree, 
Essex, who have recently installed a new 
unit of this type. Engineering and sup- 
ply of equipment for the complete plant 
will be by P.G. Engineering Ltd. Both 
companies will send engineers to Russia 
during the erection and commissioning 
stages of the plant. 





Australian blue water 
plant order 


CONTRACT for a blue water gas 

plant to be built at Box Hill, a resi- 
dential suburb nine miles outside Mel- 
bourne, Australia, has been awarded to 
Humphreys & Glasgow Ltd., by Colonial 
Gas Holdings. 

The new plant, which will cost about 
£A90,000, will be producing 14 mill. 
cu.ft. of gas a day on completion at the 
end of 1960. The gas, which is of low 
calorific value, will be enriched by lique- 
fied petroleum gas before distribution. 


Avoiding nuisance 


Local amenities have been specially 
considered. The most modern form of 
grit collection is being used and every 
effort is being made to eliminate noise. 

A _ self-clinkering generator with 
annular boiler, recuperator, waste heat 
boiler, and cone based washer will be 
incorporated in the installation, which 
may be converted later to make car- 
buretted water gas. 

The overhead bunker, housed in a 
new steel-framed, brick-panelled build- 
ing, will be fed by an automatic skip 
hoist, with a capacity of 10 tons of 
coke an hour; coke charging to the 
generator will be automatic. Air 
blowers and boiler feed pumps will be 
housed in a separate building. 
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The QOdorisation 


LUVOVEUOUEUOUOU EE OTADOTAEOOU UEDA EEE 


of Town Gas 


The subject of gas odour is now assum- 
ing considerable importance because 
of the trend towards future practice 
to make and distribute increasing 
quantities of gas which, in its original 
form, is either odourless, or possesses 
only a faint smell, unlike that of town 
gas. Such gases include Lurgi gas, 
imported natural gas and those re- 


formed from oil refineries. 


By A. R. MYHILL 


F.R.I.C., M-Inst.Gas E. 


gas used in this country, by which is meant gas 
consisting essentially of products of the dry 
distillation of coal, is generally sufficient to give a warn- 
ing indication of its escape into rooms and other con- 


Tes natural odour of conventional types of town 


fined spaces. The hazards are two-fold, and constitute 
risks of poisoning, due mainly to the presence of carbon 
monoxide, and of fire, including explosion. 

In this country it has for many years been a legal 
requirement that town gas should have an odour by 
which it can be recognised. It seems strange that the 
original regulation relating to the odour of gas supplied 
by gas boards’ should have been worded to convey the 
impression that a characteristic smell is only necessary 
in the case of gas containing carbon monoxide, for the 
explosion and fire hazards still remain even if CO is 
absent. 

This was, presumably, recognised at a later date, 
since, in 1951, an amending regulation was enacted.* 
An explanatory note to the instrument states: ‘ Certain 
other types of gas are now being supplied, which do 
not contain carbon monoxide. These regulations 
amend the Gas (Quality) Regulations (1949) so as to 
require all gas supplied by gas boards to have a distinc- 
tive smell.’ 

The major constituents of coal gas are virtually 
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odourless. The odorous components are present only in 
small quantities, and are classifiable into two main 
groups, unsaturated hydrocarbons and sulphur com- 
pounds. Very small amounts of aldehydes and amines 
are also present in both coal gas and oil gases, including 
carburetted water gas. 

To effect satisfactory odorisation, it is not essential 
to supply the identical substances which are present in 
coal gas, although this may be done where it is con- 
venient and economical. The salient requirements are, 
complete and even distribution of the substance in the 
body of the gas, and the provision of the requisite 
degree of pungency. In some cases, odorants differing 
in composition from those present in coal gas have 
certain advantages over the naturally occurring sub- 
stances. For example, certain substances which have 
an irritating effect on the mucous membranes of the 
nose and throat have the effect of waking sleeping 
persons when an escape has taken place. Crotonalde- 
hyde is an example of such a substance. 


Survey of Substances 


In view of the prevalence of odorisation in the U.S.A., 
where over 90% of gas distributed is odourless in the 
raw state, it was only natural that investigations relating 
to future odorisation schemes in this country should 
include a survey of American practice. The U.S. 
Bureau of Mines has carried out a comprehensive sur- 
vey of the properties of suggested substances, and the 
technical and economic considerations involved in their 
use. About 60 substances have been examined. Among 
these may be mentioned the mercaptans and organic 
sulphides (notably ethyl mercaptan), heptaldehyde, 
methyl aniline, crontonaldehyde and tetrahydrothio- 
phene. 

The quantities necessary for the odorisation of a 
given volume of gas vary from about 0.2 to 4 lb. per 
mill. cu.ft. of gas, and are determined by the composi- 
tion of both odorant and raw gas. 

When considering the application of American results 
to future British practice, it has been found that con- 
ditions might not always be comparable, particularly 
as regards ‘line-fading,’ i.e., loss of odour along the 
pipe-line. This may be brought about in several ways, 
as, for example, by removal of sulphur by iron rust, 
or oxidation by small quantities of free oxygen in the 
gas. In America, it is common practice to odorise 
natural gas with mercaptans, and, although there is 
some line-fading, this is very small. Where these sub- 
stances are used with coal gas, however, the odour 
loss is much greater than with natural gas. It is pos- 
sible that the mercaptan is capable of reacting with 
some of the constituents of coal gas which are not 
present in natural gas. The use of mercaptans has not, 
therefore, found favour in this country. From field 
trials, it is considered that tetrahydrothiophene is the 
most promising material to use.* 

The odour of gas from main leakages in buried pipe- 
lines is always restricted by passage through the soil. 
This effect depends on many circumstances, such as the 
amount of odorant present, its physical properties, and 
the physical, chemical, and bacterial characteristics of 
the soil. 

Tetrahydrothiophene (T.H.T.) is now obtainable on a 
commercial scale in this country, and is supplied by 
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Robinson Brothers, Ltd., of West Bromwich. The 
normal dosage is about .5 to | lb. per mill. cu.ft. of gas. 
It is commonly supplied in a state of 95% purity, and 
has the following characteristics. 


HC—CH, 


Chemical formula: H.C 


CH; 
Ss 


Alternative names: Thiocyclopentane, thiophane and 
tetramethylene sulphide. 


Density at 20°C. .9998 g. per ml. 


Boiling point 25S C. 
Freezing point —96.2°C. 
Flash point 64°F. 
Solubility Miscible with most organic solvents. 


Immiscible with water but can be 
steam distilled. 
Vapour pressure @ 30°F. 4 mm. Hg. 
@ 60°F. 10.9 mm. Hg. 
@ 90°F. 27. mm. Hg. 


Since many proposed odorants contain sulphur, the 
question of contamination of the gas by this element 
must be considered. The increase in total sulphur con- 
tent of the gas is not likely to be serious, on account 
of the small quantities of odorant used, and need not 
exceed .1 to .3 grains per 100 cu.ft. of gas. It will, 
however, be advisable to keep a close watch on the 
possible effects of using organic sulphides or mercap- 
tans since their effect on the official lead-paper test for 
H.S might be such as to prohibit their use for public 
supply. 


Equipment Classification 


An essential consideration in efficient odorisation is 
that the ratio of the quantities of odorising fluid and 
gas should remain constant despite any fluctuations in 
the rate of flow of the gas stream. It is desirable to 
provide arrangements whereby this can be done auto- 
matically, although, for small installations, hand control 
is sometimes employed. 

Equipment may be classified into two types, in which 
(a) a bypass on a section of the gas main delivers a 
regulated quantity of gas to the odorant stock tank, 
where it passes over the surface of the liquid and returns 
in heavily odorised concentration to the main at a later 
point, and mixes with the bulk of the gas; (b) liquid 
odorant is delivered into the gas main at a regulated 
rate proportioned to the rate of flow of the gas. 

Odorisers of type (a) are of simple construction, and 
possess the advantage of having few, or no, moving 
parts. Certain conditions are, however, necessary for 
their efficient operation. The rate of flow of gas 
through the bypass is controlled by maintaining a 
known small pressure difference across an orifice or 
valve located in the main between the inlet and outlet of 
the odoriser. To ensure efficient control, the apparatus 
should, if possible, be installed on the outlet of a pressure 
governor. 

Since the quantity of vapour picked up by the gas will 
vary with the temperature of vaporisation, it is necessary 
to keep temperature fluctuations in the tank at a mini- 
mum, and it is therefore recommended that the odoriser 
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should be lagged, or installed underground, with not less 
than 2 ft. of earth cover. The odorising agent used in 
this case should have a very narrow boiling point rauge, 
so as to avoid variations in composition of the vapour 
by fractionation. In any case, a drain connection should 
be fitted at the bottom of the tank to remove ‘heavy 
ends’ from time to time. 

There are various methods of operation of odorisers 
of type (b). In one form, a float valve, operating in a 
small tank connected to the main supply, serves to keep 
a constant head of liquid on a precision valve, adjusted 
to maintain a proportioned flow of liquid odorant and 
gas. Equalising pressure-lines are fitted across a restric- 
tion in the gas main. 


Proportional Addition 


Delivery of liquid into the gas stream may be either 
continuous, or by rapidly intermittent increments. One 
form has a proportional amount of gas passing through 
a positive meter which actuates a rotating cup, dipping 
odorant from a pan containing liquid kept at a constant 
level. The liquid is thus added to the gas in proportion 
to the rate of flow of the latter. In another type, the 
meter is made to operate switches on solenoid values at 
intervals determined by the gas rate. These values 
release definite quantities of liquid into the gas at each 
operation. Since odorisers of this class have moving 
parts which may stick, special attention must be given to 
lubrication, general maintenance, and the selection of a 
clean odorant.” ° 

Deadman and Prigg* have described investigations of 
the relative odour strengths of some of the gases now 
being used for public supply, in order to establish the 
level to which gas with insufficient odour ought to be 
odorised for distribution. 

Although the concentration of odorising substances in 
gas can generally be measured by chemical or electro- 
chemical analysis. the assessment of the sensations 
experienced by the sense organs of an observer is a very 
difficult matter. In order to do this it has always been 
necessary to rely on subjective estimates which depend 
on the particular observer, or to measure the signals sent 
out by the olfactory organ to the brain.*.* The impor- 
tant fact has been discovered that, to produce any such 
signal, a definite minimum quantity of vapour has to be 
brought to the olfactory surface in a definite time, i.e., 
there is a threshold concentration of material, below 
which no sensation of smell is experienced. 

Most subjective descriptions of smells, such as ‘ weak.’ 
‘ strong,” ‘ fishy,’ ‘ stale,’ etc., can only be described 
loosely, and give no quantitative information. By using 
an odorimeter, however, it is fairly easy to obtain an 
assessment of the threshold concentration, and this can 
be taken as a measure of the relative intensity of odour 
of a material. Thus, supposing a substance A has a 
threshold concentration of one part in 10,000, and a 
substance B a threshold concentration of one part in 
20,000; then B is, in general, a stronger-smelling material 
than A, and the threshold concentrations can be taken 
as measures of relative odour strengths. 

Since the use of the threshold in this way has the 
disadvantage that the more strongly smelling substance 
is represented by the lower value, it has been proposed 
to overcome this by taking the reciprocal of the threshold 





Horiz 
Conti 
Blue \ 
Carb 
Catal 
Peak - 
Refine 
Refor 
Odori 


me! 


Ethy I 
Buta- 


Benze 
Inder 
Carbe 


nBu 
Diett 
Tetra 
Ethyl 


conc 
of g: 
unit 
sme] 
mill 
to b 

A 
an 
ever 
orde 
neceé 
nur 
stati 

‘| 
men 
a Se 
trol 
con! 
dilu 
dare 


fun: 
pas: 
at | 
bre: 
inte 
Aft 
assi 
at : 
cen 





59 


t less 
ed in 
Auge, 
Our 
ould 
icavy 


risers 
ina 
keep 
usted 
and 
stric- 


ither 
One 
ough 
ping 
Stant 
rtion 
, the 
es at 
alues 
each 
ving 
on to 
of a 


ns of 
now 
1 the 
o be 


es in 
ctro- 
tions 
very 
been 
pend 
sent 
|por- 
such 
0 be 
12. 
elow 


eak,” 
ibed 
Ising 
n an 
can 
dour 
as a 
id a 
rt in 
erial 
aken 


the 
ance 


osed 
hold 


ember 16, 1959 





De 





TABLE 1. 





SUBSTANCE ODOROSITY 





Commercial fuel gases Viunit V 





(1-25 to 2: I) x 10+ 
(0-9 to 3-2) x 104 


Horiz ontal retort gas . , 
Continuous vertical retort gas 





Blue water gas c.v.=275 - ss 0-5 x 104 
Carburetted water gas c.v.—500 2:2 x 104 
High peak c.w.g (2-4 to 3-4) « 10+ 
Catalytic oil on ‘(Onia- Gegi) a (1-1 to 2:2) « 104 
Peak-load oil gas : a (9-2 to 13-9) 104 
Refinery gas ; ; a ae (1-4 to 3-9) « 10* 
Reformed refinery gas a (0-1 to 0-9) x 104 
Odorised commercial butane (1-0 to 1-2) « 10* 
mercaptan odorant 
Constituents of os — 

Biles a ‘95 x 104 
Buta—1 : 3- —diene sa * oo | 1035 x 16 

Mill. cu. ft. 

per lb. 
Benzene a ae ae ote 1:8 
Indene .. ea ou — 900 
Carbon di sulphide si im oy 225 
Dosage for a gas 
Suggested odorants Reve osity of 
10+ (/b. per 
sped cu. ft.) 

nButyl mercaptan 11,000 “91 
Diethyl sulphide 3,600 28 
Tetrahydrathiophene ae 9,100 1-1 
Ethyl ethyl xanthate .. v a 560 18-0 





concentration and calling it the odorosity. In the case 
of gases, the odorosity is defined as the volume to which 
unit volume must be diluted to obtain the threshold 
smell. For liquids, it is expressed as the volume, in 
mill. cu.ft., to which 1 lb. of the vaporised material has 
to be diluted to reach the threshold. 

As might be expected, the threshold concentration of 
an odorous substance varies from person to person, and 
even with the same individual from day to day. In 
order to obtain quantitative assessments, it becomes 
necessary to measure the threshold for a fairly large 
number of observers, and to analyse the results 
statistically. 

The Watson House odorimeter,*: * based on an instru- 
ment designed by the South Eastern Gas Board,’ uses 
a series of calibrated capillaries to measure and con- 
trol gas rate, and an orifice flow gauge to measure and 
control the rate of a stream of purified air used as a 
diluent. To determine the odorosity of a gas, a stan- 
dardised procedure is employed. 


Threshold Concentration 


The observer breathes continuously into a smelling 
funnel through which air, purified and deodorised by 
passing through a bed of active carbon pellets, is flowing 
at a rate of approximately 80 cu.ft. per hour. The 
breathing of the air throughout the test helps to reduce 
interference from any general odour in the atmosphere. 
After the observer has taken at least five breaths, an 
assistant introduces gas for not more than 15 seconds 
at a rate slightly higher than the threshold odour con- 
centration. As soon as the observer detects the odour, 
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the gas is turned off. In this way, fatigue due to the 
odour is reduced to a minimum. 

After allowing 40 seconds, a lower gas concentration 
is introduced, and the process repeated with progres- 
sively lower concentrations until no change of odour is 
noticed when the gas has passed for 15 seconds. On 
increasing the gas rate slightly, a small change in odour 
will be observed when the gas is again introduced, which 
is usually recognisable as the material under test, and 
at this stage, the concentration of gas in air is recorded 
as the threshold concentration. 

The odorosity will be the reciprocal of this value, and 
is equivalent to the air rate, divided by the gas rate, 
when the air rate is much greater than the gas rate. 
Table 1, illustrated from information given in the paper 
by Deadman and Prigg, shows the odorosities of various 
substances. 


REFERENCES 
* Gas (Quality) Regulations, 1949, S.I., 792. H.M. 
Stationery Office. 
* Gas (Quality) (Amendment) Regulations, 1951, S.I. 


2287. H.M. Stationery Office. 

* K. A. Deadman and J. A. Prigg: ‘ The Odour and 
Odorisation of Gas.’ G.C. 59: 1958. 

* American Gas Journal, 1956, 183, No. 12, 92. 

* Southern California Gas Co., Gas Age, 1957, June 13, 
p. 35. 

®* R. W. Miner (Ed.). ‘ Basic Odour Research Correla- 
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Working Overtime 


HERE workers are free to choose, they 
Wezel plan the amount of overtime they 

work in accordance with their financial respon- 
sibilities. They do not usually work overtime to balance 
periods of absence and there is no evidence that income 
tax deters them from working more than a certain 
amount of overtime. These conclusions are suggested 
by an inquiry undertaken in the assembly department 
of a light engineering factory on behalf of the industrial 
psychology research group of the Medical Research 
Council and reported in the current issue of Occupa- 
tional Psychology, journal of the National Institute of 
Industrial Psychology. 

The investigators compared a year’s working records 
of 72 men with their P.A.Y.E. code numbers. These, 
it was considered, would reflect their personal financial 
commitments, because, broadly, the more dependants and 
liabilities a man had, the higher his code number. They 
found a direct connection, in that the higher a man’s code 
was, the more overtime he worked. It was also found 
that the men planned their overtime to be as regular 
as possible, some working late on weekdays only, others 
doing extra work only at week-ends and so on, as if 
long-term rather than immediate needs determined the 
pattern. 
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The First Year at the Coke Research Centre 


By G. W. LEE, M‘Sc., F.R.L.C., F.Inst.F. 
THE BRITISH COKE RESEARCH ASSOCIATION. 


incorporated in 1944, the experimental work under- 
taken has been organised on the basis of an agreed 
programme of research. In this way, a balanced scheme 
of research which met the requirements of the industry 
as a whole has been pursued. The establishment of the 
new centre, with the consequent centralisation of the 
various facilities and the acquisition of the 10-ton experi- 
mental plant, has obviously resulted in a considerable 
change in the pattern of the Association’s activities and 
made necessary a complete reconsideration of the pro- 
gramme of research. A committee, representative of the 
iron and steel industry, the National Coal Board and the 
independent producers of coke has not only mapped 
out the programme of research for the next three to 
four years, but has made an appropriate allocation of 
the Association’s resources of money and manpower to 
each objective in the programme. Clearly, the pro- 
gramme could not be fixed rigidly for such a period, but 
might require modification in the light of subsequent 
developments. One important provision was that 15%, 
of the total effort of the Association should not be 
allocated to the programme, but made available for 
carrying out ad hoc tests on behalf of individual mem- 
bers and for the preliminary exploration of new ideas. 
The programme of research is summarised in Table 1, 
which shows the heading of each of the nine main objec- 
tives. These are arranged in the order of relative import- 
ance, as determined by the proportion of the total effort 
allocated to them. 


G ier the British Coke Research Association was 


TABLE 1. 
The nine main objectives of the programme of research 





P’centage. 
Objective of 
total effort 
| Improvement in the quality and yield of 
metallurgical coke .. 2° os os 
2 Thermal behaviour of coal and the fissuring 
of coke - ai ne ai iva 1 
3 The primary structure and reactivity of coke 
4 The microstructure and mechanical pro- 
perties of coke - ee ts — 
The resistance of beds of coke to the flow 
of gases 3 ica ‘3 a a 
Methods of analysis and measurement ‘ 
Liquid eufflents and atmospheric pollution . . 
New methods of making blast-furnace coke 
The use of oven coke in domestic appliances 
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The largest single item in the programme of research 
was that concerned with the work of the 10-ton experi- 
mental plant. The objective under this first item was 





defined as follows: ‘To determine the conditions of 
coal type and coal quality, coal preparation and car. 
bonising conditions including plant design features 
which will bring about a substantial improvement in the 
quality and yield of metallurgical coke with particular 
reference to medium rank coals (e.g., Yorkshire coals), 
Since the largest market for oven coke in Britain is that 
concerned with blast furnaces, it follows that a high pro- 
portion of the industry’s effort must be devoted to sup- 
plying coke with the consistency of quality and to the 
close specification of physical and chemical properties 
which blast furnace operation requires. It is expected 
that coal from the East Pennine coalfield (Yorkshire, 
Nottinghamshire and Derbyshire) will be carbonised in 
increasing quantities in the future and it is therefore 
desirable to know in detail the ways in which to process 
these medium rank coals to achieve the best results so 
far as the quality of blast furnace coke is concerned. 
In simple terms, we want for instance to find out how 
to raise the shatter index of coke made from this type 
of coal by ten points.’ 


Limits of Control 


Before we could start on such an investigation, it was 
necessary to standardise the operating procedure and 
establish the limits of control of the three sizes of ovens 
which were available for our use. These were the 15-lb. 
test oven with its small charge and short carbonising 
time, the 5-cwt. (movable-wall) test oven with a charge 
of suitable size for convenient laboratory handling, 
giving cokes with properties approaching those of com- 
mercial cokes and finally the 10-ton experimental oven 
which was directly comparable with commercial prac- 
tice. If the two smaller ovens could be used as reliable 
sorters-out, the use of the 10-ton oven could be confined 
and kept to confirmatory tests, thus saving appreciable 
investigation time. The performances of all three ovens 
therefore required to be correlated with each other and 
with commercial plant at an early stage of the pro- 
gramme of work. A start could then be made on an 
important investigation of the effect of various factors 
on the properties of the coke produced from a ‘ stan- 
dard’ Yorkshire coal. These factors were: Alteration 
in bulk density by the variation of moisture content, 


particle-size and the addition of oil; the use of three | 
different carbonising rates; blending with a poorer and | 


with a better coking coal, with coke oven pitch, with 
breeze and with other inert materials; and the use of 
high bulk densities achieved by artificial means such as 
stamping the charge. 


The major part of this investiga- 
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tests on the 10-ton scale. 

Work on the remaining eight objectives in the pro- 
sramme is in hand or contemplated. 
~ The centralisation of the Association’s activities in 
Chesierfield meant that a large proportion of the exist- 
ing members of the staff had to move their homes while 
at the same time maintaining the current programme of 
work and establishing the new centre. As was to be 


' expected, there was some loss of staff, but fortunately 


most of the scientific personnel moved from headquarters 
or from one or other of the regional laboratories to 
Chesterfield. 

For the shift operating staff it was decided to seek men 
who had experience of operating coke-oven plant or 
other chemical engineering equipment. Although we 
did not require a large number of men for these duties, 
we were seeking the best possible material. It should 
perhaps be emphasised, however, that with one oven the 
technique of operation was different from normal prac- 
tice. For example, every charge in effect involves the 
re-starting of the plant. 

Though teething troubles were encountered, these 
were gradually overcome as the plant was brought into 
operation and as the staff became familiar with the 
operating techniques involved. The two main difficulties 
which were encountered so far as operation was con- 
cerned were related to the by-product plant and were 
aggravated by the adverse weather conditions in the 
early part of 1959. 


Improving Accessibility 


The by-product plant was designed to be operated 
with creosote oil as the wash oil and this was, in fact, 
done, but only with difficulty. After a spell of some- 
what irritating operating conditions, it was decided to 
use a gas oil and to modify certain parts of the by- 
product plant to improve accessibility and to minimise 
difficulties caused by blocking of pipework, a factor 
again aggravated by the weather conditions. All reason- 
able precautions had been taken in the original design 
with regard to lagging the equipment and in fact little 
more was found necessary in this respect after the altera- 
tions had been made. 

It is, however, perhaps a matter for passing comment 
that in those early months of the year when night tem- 
peratures were often down to 22°F. we adopted the 
time honoured expedient of using coke braziers. Fortu- 
nately we had the coke. We had debated very carefully 
with our contractors the desirability or otherwise of 
enclosing the by-product plant and had come to the 
considered decision that we should not do so. 

As part of the training of the staff, emergency shut- 
downs were practised at first with due warning and then 
later without any previous notice, the point here being 
that the nature of the plant is such that it does not have 
the safety factor provided by the larger capacities at a 
full battery of coke ovens. Many features such as this 
have to be borne in mind in operating the plant. For 
example, because we are operating one oven only it is 
necessary to charge ‘ off-main’ and this has required 
appropriate design features. Special off-takes were 
incorporated in the construction for use during the 
charging operation, before the oven is put ‘on main.’ 

Another novel feature incorporated in the interests of 


GAS JOURNAL 







507 


safety is the arrangement for the recirculation of’ gas 
through the by-product plant. When the rate of gas 
make drops below a certain level and there is danger 
that air may be pulled into the by-product plant, purified 
gas is recirculated through the plant to keep the vessels 
under pressure. This procedure was decided upon 
following much earlier work carried out by our main 
contractors, the Woodall-Duckham Co. Ltd., at Croydon 
in conjunction with the Croydon Gas Company and 
reported to the Institution of Gas Engineers by T. C. 
Finlayson and W. Grogono in 1938. The device works 
well. 

Both the contractors and ourselves anticipated the 
difficulties we should encounter on the by-product plant 
caused by the greatly fluctuating quantity of gas from 
one single oven and the design and operating measures 
we took to deal with the problem have been largely 
successful. Since the manpower available on the plant is 
strictly limited, there being only four operators on shift 
duties, and that for general maintenance, cleaning and 
stripping of plant it is similarly restricted, it is essential 
that the longest possible runs be made between shut- 
downs of any sort, quite apart from the fact that shut- 
downs interfere with the programme of work. 

To enable the operators to become thoroughly 
acquainted with their duties, some of which were 
unfamiliar because of the unique design of the plant. 
a series of charges of coals from the nearby Avenue 
coking plant was carbonised at the low rate of .8 in. 
per hour. Various difficulties were encountered, but 
they were overcome and it soon became possible to 
direct the programme towards the standardisation of 
operating procedures and the establishment of the limits 
of control necessary to ensure reliable results. 

When the carbonising rate was increased to | in. per 
hour, the plant still gave a satisfactory performance. 
When the flue temperature was increased further, how- 
ever, it was found that the fuel-gas pipework would 
require some modification before higher rates, up to 
1.2 in per hour, could be achieved. This modification 
was carried out and at the same time some improve- 
ments were made to the by-product plant to provide 
more accurate assessments of the yields, especially of 
tar. After modification, the plant was found to work 
satisfactorily at rates even higher than 1.2 in. per hour, 
and in addition an improvement in the standard of 
control and measurement had been achieved. Other 
work carried out at the same time was concerned with 
checking the accuracy of the instruments and the 
methods of assessing yields, the development and check- 
ing of methods of sampling, and the limits of laboratory 
control. 


Main Programme 


When satisfactory control of the oven had been 
established and reliable working methods had been 
adopted for the sampling and measurement of the yields 
of the various products, it was decided to start the 
main programme of research. The objective was the 
determination of the conditions of coal type, coal pre- 
paration and carbonisation which will bring about a 
substantial improvement in the quality and yield of 
metallurgical coke, particularly for medium-rank coals. 
It is estimated that this part of the programme will 
extend over three or four years and it was therefore 
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essential to make a careful selection of the coals to be 
used. 

The requirements for the * standard’ coal were that 
it should be a coal or blend of coals from the Yorkshire 
coalfield, that it should be readily available in ade- 
quate quantities over a long period of time without 
much variation in properties, and that when carbonised 
it should give a coke of l|-in. shatter index not exceed- 
ing 80. Maltby singles coal was chosen by a process 
of elimination and after carbonisation trials using the 
smaller test ovens as well as the 10-ton experimental 
oven. So far, Maltby singles coal has been used 
exclusively; later it will be blended with both a superior 
and an inferior Yorkshire coal. The first tasks within 
the main programme were to determine the repeatability 
of results when using the * standard’ coal and to corre- 
late the performance with those of the smaller test 
ovens. 

The gas and other volatile products from both the 
15-lb. and the 5-cwt. ovens are burned on leaving the 
chamber, so that only the yield and properties of the 
coke can be determined. In tests to determine the effect 
of charge conditions on coke quality, results are gener- 
ally obtained more quickly and more cheaply the 
smaller the scale of carbonisation. While indications 
from small-scale tests may not always be reliable, and 
any conclusion must be tested in full-scale practice, it 
is clearly an advantage if trends can be detected by a 
cheap and speedy method of small-scale testing. Corre- 
lations between the 15-lb. test oven and a 500-Ib. test 
oven were reported some time ago.' The aim in the 
tests carried out at the centre was the establishment of 
correlations between the various scales of carbonisation 
which are available. Thus a direct connection might be 
established from the 10-ton experimental oven, via the 
5-cwt. test oven, to the 15-Ib. test oven, and such a 
connection should enable conclusions regarding full- 
scale practice to be reached earlier and more econo- 
mically. 

The plan for the series required the carbonisation 
of 12 charges of Maltby singles coal in the 10-ton 
experimental oven and the carbonisation of one or more 
samples of each of these charges in both the 5-cwt. and 
the 15-Ib. test oven. The carbonising conditions were 
carefully controlled in each case. The cokes were sub- 
jected to testing and analysis and the results were then 
examined by statistical methods. The yields of the 
products of the 10-ton experimental oven were also 
measured and various other assessments made. 


Levelling Device 


The coal used in this repeatability series was 
delivered in three consignments, each of 90 tons. Four 
carbonisations on each consignment were carried out 
in the 10-ton experimental oven. In each case a sample, 
usually of about 700 lb. was withdrawn, after crush- 
ing and mixing, for tests in the 15-lb. and 5-cwt. test 
ovens. For the third consignment, more than one test 
in both the smaller ovens was sometimes carried out 
for one of the four tests in the large oven. The results 
of this replicate testing showed that, for the 15-lb. test 
oven, the introduction of a device for levelling the 
charge considerably improved the repeatability of the 
parameters of coke quality in tests on a given sample. 

The results were somewhat affected by differences 
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between the characteristics of the three consign: ients 
of coal, but by considering the consignments separ. tely, 
valid comparisons could be made for the three « vens 
and the change of repeatability assessed for each « ven, 
The general trend for both the 5-cwt. and the | '-ton 
oven was towards improved repeatability in the ‘inal 
group of tests. The standards of repeatability achieved 
with all three ovens are considered to be satisfacto:y, 

For the 15-lb. oven the data did not lead to ‘inal 
conclusions regarding the correlation with the cherac- 
teristics of the cokes made in the other ovens, except 
that the mean size is not widely different from that of 
the coke made in the 10-ton oven. Work on the 15-lb, 
oven is continuing. Comparing the 5-cwt. and 10-ton 
ovens, the difference between mean values of the 1} in. 
shatter index for the cokes made from a given consign- 
ment was not significant; the difference for the M,, 
micum index might be significant; that for mean size 
was significant, the 5-cwt. oven giving a much bigger 
coke. 


Materials Balance 


The standard of repeatability of yields achieved was 
generally good and-in the last group of tests was very 
good. The variation of heat input was small and in 
accord with the variation of bulk density and moisture 
content of the charge. A materials balance is shown in 
Table 2. 


TABLE 2. 


Materials Balance : 10-ton experimental oven, all materials 
expressed as percentages by weight of dry charges. 











Am- 
Test No. Coke Gas Benzole Tar moniacal Total 

(dry) liquor 
l 67:9 17-9 1-2 5-4* 4-6 97:0 
2 69-5 18-1 1-1 5:5 4-6 98-8 
3 67°4 17-3 1-1 51 5°5 96:4 
4 69-7 17-7 1-1 67 4-1 99-3 
5 68-7 17-9 1-2 4-8* 5-0 97-6 
6 68-6 17-6 1-2 5°5 4-7 97-6 
7 69-3 17-1 1:2 5°5 3-4 96°5 
8 69-4 17-5 1-2 5-6 4-6 98-3 
y 68-7 18-3 1-4 6°8 3-9 99-1 
10 68-6 17-8 1-4 6°5 2-4 96-7 

11 - 18-3 1-5 6°8 48 — 

12 68-7 17-7 1-4 673 4-7 98.8 





* Moisture content assumed to be 5°% (error in sampling). 


The total of the measured yields was always less than 
100%, of the weight of dry coal, the average deficiency 
being 2.2%. The major part of this was caused by loss 
of volatile products whilst the oven was * off-main’ and 
by coke spillage when the oven doors were removed. 

Another subject studied during the repeatability 
series was the composition of the benzole produced by 
the 10-ton experimental plant. The change of compo- 
sition of the benzole during carbonisation in a coke 
oven has not previously been investigated in detail, 
because of the lack of suitable analytical equipment 
and of a single oven (as opposed to one in a battery). 
The development of the technique of gas-liquid chroma- 
tography and the construction of the 10-ton experimen- 
tal oven at the Coke Research Centre removed the 
major difficulties, and a programme of co-operative 
investigation was agreed between the Association and 
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Benzole Producers Ltd. The apparatus used in the 
investigation included a high-efficiency G.L.C. column’ 
and a micro-argon detector*®. Each carbonisation pro- 
vided about 50 chromatograms. The calculations upon 
these have not yet been completed, but preliminary 
results are available. 

When the repeatability series using the three ovens 
had been completed, a serfes of tests was carried out 
to study the effect of the bulk density of the charge in 
the 10-ton experimental oven. This is of particular 
significance since it offers a practicable means of in- 
fluencing the quality of the coke made in existing ovens. 
In our tests the value of the bulk density was altered 
by changes in the particle size and the moisture content 
and by the addition of oil. The form of the investiga- 
tion followed the pattern of earlier work with the 5-cwt 
test oven’: ° and the results confirmed the trends shown 
by those obtained on the smaller scale. 

Maltby singles coal was carbonised at five levels of 
moisture content—2 (inherent), 5, 8, 11 and 14°%—\three 
levels of particle-size—60, 80 and 100% through }-in., 
mesh and in each case both with and without the addi- 
tion of .6 gal. of oil per ton of coal. The bulk density 
of the coal and the physical characteristics of the coke 
were determined and the results subjected to statistical 
analysis. 


Bulk Density 


Increase in the moisture content caused the bulk 
density—wet basis—to decrease to a minimum in the 
range 8 to 11% and then to increase and almost regain 
its original value. The addition of oil raised the bulk 
density, the maximum increase being about 6% in the 
range of moisture content 10 to 12%. 

For both oiled and unoiled conditions the finest size 
always had a bulk density appreciably less than that of 
the other two sizes. The difference between the two 
coarser sizes was small. The maximum increase in bulk 
density—dry basis—for unoiled coal was about 7% 
and occurred at 6% of moisture. 

For the coarsest size, coal as received was crushed 
in the final crusher only, the primary crusher being by- 
passed; the middle size using both crushers at standard 
settings, and the finest size by screening material of the 
middle size and re-crushing the oversize. There was 
normally less than 2% of +4-in., material in the pro- 
duct. The results of some supplementary tests in which 
coal crushed directly to the specified size-limit was 
used, showed that this difference had negligible effects 
on bulk density of charge and characteristics of coke. 

Returning to the main series, the statistical examina- 
tion of the data on coke characteristics led to important 
conclusions regarding the effects of the various factors 
on coke quality. The general conclusions were that 
reduction of particle-size improved the physical quality 
of the coke and that the addition of oil had no effect 
for the finest particle-size. The addition of oil is always 
valuable, however, in that it facilitates handling and 
may improve the consistency of the results. 

Dried charges appeared to give a lower coke yield 
than did those containing more than the inherent 
moisture. Changes in the charge conditions had no 
significant effects on the yields of gas, benzole and tar. 
By application of the technique of gas-liquid chroma- 
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tography to which reference has already been mad __ jt 
was found that the addition of water to the che 2z¢, 
within the range tested, had no significant effect on ‘he 
concentration of benzene in the gas. 

Carbonising time and heat input decreased with n- 
crease in bulk density of the charge. For charge: of 
similar bulk densities—dry basis—but different mois! ire 
contents, the one containing more water require a 
longer carbonising time and a greater heat input. ~ he 
general trend was of decreasing throughput with n- 
creasing moisture content followed by a slight incre*se 
for unoiled charges of the two coarser sizes and moisture 
content greater than about 10%. 

The applied studies laboratories which were known 
until recently as the chemical and physical laboratories 
have carried on the work previously done at the Midland 
Coke Research Station in Sheffield. The emphasis of 
the work has changed during the first year at the Coke 
Research Centre, principally because of a decrease in 
the effort required for research into analytical methods, 
and teams have been and are being built up to pursue 
four main objectives of the research programme with 
which these laboratories are concerned. Time will only 
permit of very short references to these major items of 
work, of which the first is the thermal behaviour of coal 
and the fissuring of coke. 

The quality of coke is strongly dependent upon the 
behaviour of the coal in the plastic range (400-550°C) 
and of the semi-coke formed immediately following 
solidification of the plastic layer. Most fissuration takes 
place within these stages of carbonisation and evidence 
is available to show that the strength of coke and the 
degree of fissuring are closely related. Work now in 
progress was designed for the investigation of the 
dependence of fissuring upon the temperature gradients 
within the charge and it is hoped to correlate the data 
obtained with measurements of the strength of cokes 
prepared on a larger scale. This work, of necessity. 
involves the collection of data from a large number of 
samples. 

Methods of analysis and measurement form the 
second objective and work carried out has included the 
development of a method for the rapid determination 
of the inorganic constituents of coal and coke ash, a 
study of the reactivity of coke and an assessment of the 
breakage of coke in a half-micum drum. 


Accuracy of Method 


The method devised for the analysis of ash makes 
use Of modern apparatus and techniques, and a 
determination involving the estimation of silicon, iron, 
aluminium, calcium, magnesium, sodium, potassium. 
phosphorous and sulphur can be completed in little over 
a day. The accuracy of the method has been checked 
against the classical method for a number of samples, 
with satisfactory agreement. 

The strength of coke is most commonly measured 
on the Continent by some variant of the micum test, and 
this is now also finding favour in this country. Con- 
sequently, a study is being made of the behaviour of 
coke in a half-micum drum with a view to standardising 
the test. It has been found that the modes of breakage 
in the micum and shatter tests are similar, though the 
micum test is the more severe. The results of both tests 
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show that the reciprocal of the square of the mean size 
is linearly related to the number of revolutions or drops 
onc. the initial effect of fissures has been overcome. 

The third objective is the resistance of beds of coke to 
the flow of gases, a factor of importance in all the uses 
of coke. Work on this subject has so far been confined 
to assembling data on the resistance of uniform beds of 
spheres of various diameters and of beds of mixtures 
of these spheres. This should enable the basic principles 
to be understood before the work on irregularly shaped 
pieces of coke is started. Certain equations have been 
derived which appear to express the data reasonably 
well. 

The last major objective is the use of oven coke in 
domestic appliances and though it has been included 
in the programme of research, there was some diver- 
gence of opinion within the industry as to the proportion 
of the total effort to be devoted to work on domestic 
coke. Programmed details have not yet been deter- 
mined. In the meantime there has been a growing 
interest in the use of the technique of alkali-activation 
for the production of coke for domestic use. This is 
by no means a new technique. In 1956, the British 
Coke Research Association’ suggested that the use of 
alkali as one of the alternative methods of producing 
coke with enhanced reactivity should be re-considered. 
The National Coal Board has recently begun to apply 
the technique at certain of its carbonisation plants and 
is carrying out valuable development work in which 
we are privileged to help. 


Results of Tests 


The Association has carried out a number of car- 
bonisation tests, using mainly the 15-lb. test oven, in 
which sodium carbonate and potassium carbonate were 
added to the charge; the use of peat has also been re- 
investigated following earlier work by a member of our 
staff in 1947. The results of these tests will be published 
shortly. An investigation has also been made of the 
use of alkali additives to promote sintering of the ash 
of cokes on combustion in order to make possible more 
effective control of domestic coke-burning appliances. 

The work of the fundamental studies laboratory is 
concerned largely with structural studies of coke in rela- 
tion to its chemical and physical properties, and supple- 
ments previous work sponsored by the Association on 
the primary structure of carbon. The need for con- 
tinuing investigations of this kind was early recognised 
by the programme committee which placed on record 
its belief that ‘a knowledge of the fundamental struc- 
ture and properties of carbons is essential to a proper 
understanding of how cokes behave in use and of the 
relative importance of their physical and chemical pro- 
perties.’ 

Three principal lines of investigations are in progress 
at the present time as follows:-— 


1. Investigation of the parts played by oxygen, 
sulphur and nitrogen in coke structure and of their 
influence upon the chemical properties of coke. 
Studies of the interaction of carbon with oxygen 
and sulphur arise in this field. 


2. The application of polarised-light microscopy to 
the study of carbonisation and the characterisation 
of coke. 
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3. Investigation of the properties of coke which 
influence its strength in practice. Current work is 
concerned with an examination of the transmission 
and effects of mechanical shock in coke and asso- 
ciated measurements of elasticity constants. 

Because the effluent problem in the coking industry 
has many features in common with that in the gas 
industry, the Association is supporting both financially 
and technically the work of the Joint Research Com- 
mittee of the Gas Council and University of Leeds 
through its Ammonia Effluents Sub-committee. 

Our small specialised team working on effluents has 
carried out a comprehensive survey of the effluents pro- 
duced in a typical coking plant with the object of 
developing a systematic method of approach to the 
problem, so that where the need arises similar problems 
at other coking plants can be tackled expeditiously and 
as efficiently as possible. Some idea of the magnitude 
of the work involved in such an investigation may be 
gained from the fact that in this particular survey some 
60 effluents were examined and about 3,000 chemical 
tests were made, some 1,400 analytical results being 
thereby obtained. 

The method of approach included a review of works’ 
layout, a study of the local river conditions and the 
effect of sewage and industrial outfalls on the river, 
and a detailed quantitative analysis of the coke-works 
effluents within both the works and the outfalls. In 
order to obtain a clear picture of the relative importance 
of the many components of the effluent system, the 
polluting effect was assessed according to the amount 
of clean water required to dilute the effluent to a con- 
centration such that fish life might reasonably be ex- 
pected to be supported. The method is tentative in the 
present state of knowledge, but it can be said that the 
Water Pollution Research Board and the Ministry of 
Agriculture and Fisheries are very much concerned with 
fish toxicity tests at the present time and the Associa- 
tion in following the development of this work is also 
following the activities of, and climate of opinion pre- 
vailing among, the river boards. 

In the field of atmospheric pollution, close contact 
is maintained with the Department of Scientific and 
Industrial Research, other research associations and the 
universities, and with work carried out by our own 
members and other firms with associated problems. 
Investigations at the Coke Research Centre have in- 
cluded prelimary studies of the physical and .chemical 
nature of the smoke emitted by a coke oven. Grit and 
dust from a commercial plant have also been 
examined. 
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GAS ON THE CONTINENT 





the production of coal to a given conjuncture of 
conditions are compared with those of agriculture. 
They present the same difficulties of adaptation of pro- 
duction to consumption, for ‘in agriculture one can 
pretty well foretell consumption, but to foretell produc- 
tion one must delve into the impenetrable secrets of 
Providence.” 

M. Gardent gives a rapid survey of the history of the 
coal industry. From the economic point of view, its 
beginning may be fixed at the end of the 18th century, 
when coal consumption in France amounted to some 
hundreds of thousands of tons per year. But from the 
19th century, the pro- 
duction and consumption 
of coal in France and in 
all the developed coun- 
tries of the world rose 
very rapidly. In France, 
production was of the 
order of | mill. tonnes 
per year in 1820, rising 
to 6 mill. in 1853 and to 
41 mill. in 1913. This 
rate of evolution was the 
same all over the world; in 1913 world production was 
of the order of 1,340 mill. metric tons. In the 19th 
century coal was ‘the bread of industry.” It was prac- 
tically the only source of primary energy. 

A second phase begins with 1914. 

From that date, the consumption of coal remains con- 
stant. World production in 1952 was 1,480 mill. tonnes, 
little more than the 1,340 mill. tonnes of 1913. How 
can one explain this abrupt change in the history of coal 
consumption? In the first place, general economic 
development was slowed down during this period, at any 
rate in Europe. Two world wars and the crisis of the 
years 1933-34 obviously entailed a massive retardation 
of economic development. On the other hand, this 
period saw a reduction in the specific consumption of 
energy for the same useful effect. i.¢., an increase in the 
efficiency of utilisation. In France, the consumption of 
energy per kWh. for the generation of energy was more 
than 5,000 calories, but in 1958 this figure had fallen to 
3,060. Another spectacular example is that of the elec- 
trification of the railways, wherein a consumption of 
2 kg. of coal was replaced by 1 kWh., which can be 
produced in a modern power station by 300 grams—a 
reduction of 6 to 1 in the quantity of primary energy for 
the same useful effect. Industrial and domestic con- 
sumptions show parallel, though in fact less rapid, 
progress. 

Finally, a third major cause of the modification of the 


Ti: well-known difficulties of the adaptation of 
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rhythm of evoiution of coal was the development of ¢con- 
current forms of energy. Electricity, though only parily 
a competitor with coal since, even if a small proportion 
is derived from hydraulic power, it is itself but coal 
transformed, has progressively replaced steam for the 
production of mechanical power. But the great com- 
petitor has been petroleum. Developed much later than 
coal, world production in 1870 was less than 1 mill. 
tonnes and in 1910 had only reached 45 mill. tonnes. 
But it has since developed extremely rapidly at a rate 
in no way arrested by the two wars. In 1938, world pro- 
duction was 272 mill. tonnes and in 1957, 882 mill., i... 
tripled in 20 years. This competition of petroleum, at 
any rate between the 
wars, has been equally 
marked in the U-S.A. 
On both sides of the 
Atlantic the final effect 
was the same * which can 
be summed up in a word; 
the flattening-out of 
the consumption of coal.’ 

There is one notable 
exception; the U.S.S.R. 
in 1913, Russia was con- 
suming about 30 mill. tonnes of coal, in 1929 it was still 
only 37 mill., but by 1957 production was 328 mill., 
say, 10 times as much. It would appear, however, that 
even here this tendency is to be altered and that the 
U.S.S.R. will restrain the production of coal and accele- 
rate that of oil. 

Returning to France and the Western countries, one 
comes to the third phase of the history of the coal indus- 
try, the present phase, that of recent years and those to 
follow. ‘There is to be observed a resumption of the 
general economic expansion. On the other hand, one 
must expect a limit to the increasing efficiency of 
utilisation which ‘tends necessarily to an asymptote.’ 
These two reasons could justify a forecast of an increase 
in the consumption of coal, although the competition of 
other forms of energy can only diminish it. 

Technical developments in mining are analysed. In 
spite of considerable and rapid progress, the difficulties 
are such that the price of coal has kept pace with the 
rise of other industrial costs. Indeed, ‘one is led to 
conclude that, in the long run, the cost of coal can 
hardly fail to increase.” What of that of other forms of 
energy? 

The prices of other forms of energy also show ten- 
dencies to increase, notably those of petroleum pro- 
ducts. In the U.S.A. the cost of petroleum, ‘in terms 
of stable money,’ increased at the same rate from 1936 
to 1948 as that of coal; the relative positions of the two 
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jucts remained practically unchanged. By reason 

‘he international character of the oil market, world 

-es have kept step with those of the U.S.A. World 

ses of petroleum products tend to increase. Will this 

sdency persist in the future? The American market 
inclines to protect itself against importation. A certain 
deciachment of world prices from those of the U.S.A. 
could occur. This would evidently be a phenomenon 
of considerable importance. World prices could remain, 
during an indefinite period, at a stable level or even 
falling. 

What of other competitors? M. Gardent would say 
nothing of water power because its possibilities are 
known and limited. But something must be said of 
natural gas, a new competitor in the European market 
where production has hitherto been insignificant relative 
to global consumption. 


Evolution of Coal 


In the U.S.A. it represented 25%, of energy consump- 
tion in 1957. It is certain that recent discoveries of 
natural gas, first in France in limited quantities. but 
especially in the Sahara in much larger quantities, intro- 
duce a new important factor in the evolution of energy 
production, not only for France, but in Western Europe. 
Quantities on the market are still too small for actual 
prices to be significant but they can only tend to fall. 
Finally, the cost of nuclear energy, though still greater 
than that of the classic methods of producing electricity, 
is certain to fall until the moment will arrive when it is 
equal to and may continue to fall below that of coal. 

An examination of the possible evolution of the cost 
of coal, relative to that of competing forms of energy. 
does not appear favourable to coal; while there is every 
reason to expect a rise in the cost of coal, one must 
expect in the competing forms of energy, stable or even 
diminishing costs. But cost is not the only factor in 
the situation. Conditions of utilisation are of great 
importance. There it can be seen that coal is at a dis- 
advantage. It must be used in the solid form while 
petroleum products, gas and electricity, are used in the 
fluid form which facilitates transport, distribution and 
continuity of supply. With coal there is also the problem 
of the disposal of ash. Efforts to overcome this handicap 
have not been entirely successful. There is, however, 
one feature which is to the advantage of coal—its facility 
of stocking. While the storage of fluids is difficult and 
expensive, that of coal, without being free of cost, is 
much cheaper and more convenient. 

Among the conditions which dominate the situation 
of the coal industry in the energy market is its structural 
rigidity. Coal adapts itself with great difficulty to 
fluctuations in demand because of the rdle of manual 
labour in its production, accounting for some 60%, of 
the cost. It is very difficult to vary production in the 
short term. The solution of variation in the number 
of personnel employed is, in the modern economy, less 
and less acceptable. Apart from this too easy solution 
there remains only, in times of low demand, putting the 
coal into stock and recovering it as demand returns. In 
the past, the problem was partly solved by adjustments 
in international exchange. But this solution merely 
consists, in the last analysis, to moving the difficulties to 
one’s neighbour, but this is less and less viable in a world 
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economy where the problems of different countries tend 
to inter-penetration and where solutions can no longer 
be found on the national scale, but on a scale much 
larger. 

Rigidity of structure is found also in long-term varia- 
tions of production. These inevitably take a consider- 
able time. To get new units into production may well 
take 10 to 15 years, requiring capital investments which 
may have to be made under conditions of extreme 
uncertainty. 

The same slowness of development is found in the 
politics of labour. It becomes more and more difficult 
to recruit labour for the hard and dangerous work of the 
mines, and no less difficult to re-absorb labour which 
may be stood-off by lessened demand. So difficult is 
this situation that public authorities are compelled to 
intervene. 

The prices of coal are, on the other hand, more or 
less strictly controlled in France and in neighbouring 
countries. Rightly or wrongly, Governments consider 
that coal prices are determinative in the national 
economy. ‘I say this rightly or wrongly, because by 
examining the influence of the price of coal on the 
general level of prices, one finds that a variation of 
10%, in the price of coal only results in a variation of the 
order of 0.5%, in the general level of prices, including 
the cumulative effects, direct and indirect, of this varia- 
tion,’ said M. Gardent. 

Finally, there are the effects of the recent treaty 
between the six countries of the European Community. 
For all these reasons coal is not very well placed 
vis-d-vis its competitors. 


The Future 


If one examines the evolution of coal consumption by 
sectors on the basis of past and present tendencies one 
can prognosticate the disappearance in France in the 
near future of the consumption of raw coal on the rail- 
ways and in the gas industry, for on the railways it will 
be replaced by electricity and diesel oil, and in the gas 
industry, where coal consumption has remained constant 
over the last two decades, it will be replaced essentially 
by natural gas. 

Two sectors will remain much as they have been in 
the past, the carbonisation industry and the central 
thermal electricity stations. In the latter, in a time 
longer than recently estimated, nuclear energy could not 
only limit the expansion of coal consumption but even 
cause a regression. 


There remain the sectors of industry and the domestic 
hearth. It is certain that in these two sectors the com- 
petition of hydrocarbons will be more active. It is 
improbable that coal consumption will increase but the 
cadence of reduction is not easy to determine. 


Examining the part played by coal in meeting the 
demand for energy in France, one finds that it was 82%, 


in 1938, it fell to 67° in 1953 and did not reach more 
than 60% in 1958. Over the same period, petroleum 
passed from 10% to 25%; gas still represents a modest 
part of the balance. In the United States, in 1938, coal 
covered not more than 50° of energy requirements; in 
1953 it had fallen to 32% and in 1957 to 27%. In the 
same time, petroleum was covering 42% and natural 
gas 25%. 
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Since the war, France has faced a period of shortage 
in energy supply. During the period 1950-54, there was 
a tendency to a certain stability in the consumption of 
coal. Then came a rapid economic expansion between 
1954 and 1957, from which some too hasty extrapola- 
tions have been made for the future. 

On the other hand, in the present phase the tendency 
of the forecasters of the future of coal is to extreme 
pessimism. M. Gardent, however, thinks it is too early 
to erase coal from the economic chart. Independently 
of a certain inertia in substitutions of one fuel for 
another it is certain that as coal retreats in certain sectors 
of consumption it will take up positions of resistance 
in others. Apart, too, from governmental protection of 
an industry necessary to political stability there is, in 
the long ierm, a considerable field which will remain to 
coal. 

First, coal covers some specific usages for which it is 
the only possible form of energy. Carbo-chemistry is 
an example. Some have said that the use of coal for 
any other purpose is an economic crime. But one must 
not exaggerate. On the calorie basis, carbo-chemistry 
represents no more than 1% of coal production. It is 
possible that this might grow to 13% in three years—a 
figure sufficient to show that carbo-chemistry is not the 
complete solution of the coal problem. 

Carbonisation may be regarded as a form of carbo- 
chemistry. It appears that carbonisation will offer to 
coal, for a long time to come, a growing opening in view 
of the continuous expansion of the steel industry. In the 
production of electricity and the supply of the domestic 
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hearth, the satisfaction of the seasonal peak demand \ 
in favour of solid fuels which can be stored relative y 
cheaply. 

In this respect gas is particularly badly placed. Pra -- 
tically, gas cannot be stored otherwise than in the ga;- 
holder, i.¢., in very limited quantities. Even if unde;- 
ground storage represents a possible method of meei- 
ing the peak load, it remains much more costly than the 
storage of coal. 

With regard to nuclear power production it is still too 
early to say with what facility it will be able to respond 
to variations in demand. If in annual production it will 
probably become less costly than coal-fired production. 
it does not appear probable that this will be the case in 
peak-load production. Even in an era of a rapidly 
growing consumption of electricity coal will remain a 
factor of considerable importance. 

Finally, in the long term, the maintenance of the posi- 
tion of coal could result from the exhaustion of some 
other forms of energy. ‘I am thinking specially of the 
petroleum products. When one speaks of petroleum 
reserves, one must guard against the error of referring 
only to proved reserves. These remain relatively con- 
stant in relation to production, by virtue of the tech- 
niques involved. But more comprehensive calculations 
show that, taking into consideration (also) the rapid 
development of consumption, availability of petroleum 
might find its term in a relatively short time, while 
reserves Of coal would be far from exhaustion. . .’ 
Specialists in the economy of energy may have to talk 
of coal for a long time yet. 
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